A series of AAD marine survey expeditions has recovered an extensive collection of sea cucumbers from HIMI that are held by the Australian Antarctic Division at Kingston in southern Tasmania (specimens not registered), the Tasmanian Museum and Art Gallery in Hobart, the South Australia Museum in Adelaide, and Museum Victoria in Melbourne. Mark O'Loughlin has established the systematic identity of the specimens in NMV, SAM and TMAG. Ty Hibberd and Kirrily Moore determined the identity of specimens that have remained in the AAD facility at Kingston by comparison with voucher specimens identified by Mark O'Loughlin. Tissue samples from preserved specimens collected in recent surveys have been sent to Gustav Paulay in the University of Florida for genetic sequencing. CO1 sequences from some of these specimens have informed this study (see . A comprehensive species list and individual museum specimen lists are provided below for all holothuroids reported from HIMI. Some other localities where HIMI species are reported are detailed and discussed.
The generic names Thyone Oken, 1815 and Psolus Oken, 1815 were introduced by Oken (1815) in a work that was suppressed by the ICZN in Opinion 417 because the paper was not consistently binominal. Gustav Paulay and Mark O'Loughlin have requested the ICZN to reinstate the names (Case 3598; Bulletin of Zoological Nomenclature 69(4) Dec 2012). The case is awaiting decision. We use the name Psolus Oken, 1815 provisionally.
Methods
Specimens collected by the FV Southern Champion were frozen and subsequently preserved in 70% ethanol. Tissue samples from recently preserved specimens were sent to Gustav Paulay (University of Florida) for molecular genetic sequencing. Jessica Skarbnik-López photographed the large specimens in this study with a Nikon D70 DSLR camera using a Nikkon 105 mm lens (and 2x adapter). Jessica Skarbnik-López and Melanie Mackenzie photographed the small specimens using a Leica DC5000 high-resolution digital camera system with auto montage software. Didier VandenSpiegel took the scanning electron microscope (SEM) images. Ossicles were cleared from tissue using commercial bleach, air dried, mounted on aluminium stubs and coated with gold. Observations were made using a JEOL JSM-6480LV SEM. Measurements were made with Smile view software. Slide photos of the Studer specimens on loan from ZMB were taken in NMV by Mark Darragh (see Figure  16 ). Melanie Mackenzie took the photo of the phosphatising Molapdia table through a microscope using a Canon PowerShot D30 waterproof camera. 
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AAD
Reports of HIMI holothuroids
In the first months of 1874 specimens representing five holothuroid species were collected from the HIMI region by HMS Challenger and reported by Théel (1886) : Pentactella laevigata Verrill, 1876 (as Cucumaria laevigata) (Studer, 1876 ) (= Psolus incertus Théel, 1886) at Challenger Stations 150, 151 (see above); Psolus ephippifer Thomson, 1877 at Challenger Stations 150, 151 (see above). Subsequently the SMS Gazelle arrived at the Kerguelen Islands in October 1874 and collected holothuroid specimens representing five species that were reported by Studer (1876) : Pentactella laevigata Verrill, 1876 ; Psolidium poriferum (Studer, 1876) (as Cuvieria porifera Studer, 1876) ; Trachythyone muricata Studer, 1876; Molpadia violacea Studer, 1876 ; Sigmodota contorta (Ludwig, 1875) (as Sigmodota purpurea Studer, 1876 (Vaney, 1914) ; Trachythyone lechleri (Lampert, 1885) ; Sigmodota contorta (Ludwig, 1875) (as Chiridota pisanii Ludwig, 1887) . Three specimens from HIMI that were listed by O'Loughlin & VandenSpiegel (2010) under Sigmodota contorta were subsequently identified as Paradota weddellensis Gutt, 1990 .
Eight marine expeditions to HIMI, commencing in 1967, have collected holothuroid specimens (Table 1) . A map is provided for the various regions of the HIMI (Figure 1 ). In this paper we report all holothuroid species collected from the HIMI region (Table 2) , and the individual specimens held in NMV (Table 3) , SAMA (Table 4) , and TMAG (Table 5) . Hibberd & Moore (2009) have provided a field guide to the holothuroids of HIMI that is available on-line at: http:// h e a r d i sl a n d . a nt a r c t ic a .gov. a u /_ _ d a t a /a s s e t s / p d f _ file/0015/2166/HIMI_Invertebrate_Identification_guide1.pdf
We note that this paper indicates a need for an update of this guide. Reidentifications and new species are reported below.
Order Dendrochirotida Grube, 1840 Family Cucumariidae Ludwig, 1894 Subfamily Cucumariinae Ludwig, 1894 sensu Panning 1949 Remarks. The subfamily Cucumariinae has plates only in the body wall, while the second subfamily Colochirinae Panning, 1949 has plates and cup/basket ossicles in the body wall.
Calcamariina O'Loughlin gen. nov.
Zoobank LSID. http://zoobank.org:act:C8E4BCE3-5C82-421B-A0F5-49990CC0FE8E Diagnosis. Cucumariinid genus; body fusiform, up-turned tail; tentacles eight and two small ventral; complete calcareous body cover of imbricating thick, single-layered, knobbed, perforated plates, or thick, knobbed, rod-plates, some plates and rod-plates with spinous or knobbed part-margins; complete cover of tube feet surmounting calcareous papillae; absence of cups and tables; tentacles with thick rod-plates, rods and small perforated plates, lacking rosettes. Etymology. Named Calcamariina from the Latin calx (meaning "chalk/limestone", referring to the calcareous body wall), and mariina (from the sub-family Cucumariinae).
Remarks. The complete body-cover of thick, calcareous single-layered perforated plates or rod-plates some with spinous or knobbed part-margins, complete cover of tube feet surmounting calcareous papillae, and absence of cups or tables, is a unique generic combination amongst the cucumariinid genera. There are no near-similar genera. We are most reluctant to establish yet another genus, but we cannot find a cucumariinid genus into which we can provisionally assign the new species. Description. Body fusiform with slightly up-turned oral and anal ends, anal end tapered to a tail, curved semi-U-shaped body up to 15 mm wide (U-shape width), mid-body diameter up to 6 mm (TMAG H3543); body grey/off-white, hard, calcareous, covered with low rounded calcareous papillae each with apical terminal tube foot, papillae with tube feet more numerous ventrally than dorsally. Five anal scales. Calcareous ring cucumariid-like, plates with high anterior radial and inter-radial prolongations, lacking posterior prolongations. Tentacles dendritic, 8 large, 2 ventral small. Single polian vesicle.
Calcamariina hibberdi
Ossicles of body wall and bases of papillae thick perforated plates, irregularly oval to elongate to triangular, perforations never two large perforations centrally in plates, single-layered, variably knobbed on plate surface and thickened, generally smooth at the end embedded in the body wall, many with spinous marginal projections at narrow end of plate that projects from the body wall, ossicles up to about 550 µm long. Extended tube feet above papillae about 650 µm long; tube feet with endplates and support plates; endplate diameters variable, up to about 200 µm; tube foot/papilla wall supported by an open curved mesh of contiguous small perforated plates and rod-plates, elongate, curved, variable form but typically with four large central perforations and few distal small perforations, inner concave plate margin smooth, outer convex margin with blunt denticulations, plates up to about 140 µm long. Tentacles with small concave perforated plates, marginally denticulate, about 60-100 µm across; curved, thick, perforated plates, perforated rod-plates and rods, bluntly denticulate on the outer margin, up to 320 µm long; lacking rosettes.
Distribution. Southern Ocean, S Kerguelen Plateau, Aurora and Shell Banks, 234-341 m.
Etymology. Named for Ty Hibberd who followed Kirrily Moore in the curation and identification of the HIMI collections, and with appreciation of his generous collaboration on the systematics of sea cucumbers from Eastern Antarctica and HIMI. There are probably more specimens of this new species held but not registered and not readily accessible in the AAD in Kingston.
Remarks
The superficially similar species Neopsolidium kerguelensis (Théel, 1886) that also occurs on the Kerguelen Plateau is distinguished from the Calcamariina species by the former having narrow bare ventral inter-radii, and cups and multi-layered ossicles in the body wall (illustrated here in Figure 6 ). Heterocucumis godeffroyi (Semper, 1867) HOL. 4
Neopsolidium kerguelensis (Théel, 1886) HOL 19 Pentactella intermedia (Théel, 1886) 3 HOL 20
Pentactella laevigata Verrill, 1876 3 HOL 3
Pentactella serrata (Théel, 1886) 3
HOL 21
Psolidium poriferum (Studer, 1876 
Museum Specimens of HIMI Holothuroidea
Many specimens of HIMI Holothuroidea are held at the AAD in Kingston (Tasmania) and cannot be readily accessed. Those that are registered in museum collections and accessible are listed in the three tables below. Remarks. Description. Body fusiform, up to 29 mm long, curved semi-U-shaped body 16 mm wide/across in lateral view, mid-body diameter 6 mm (holotype TMAG H3436), slightly up-turned rounded oral end, up-turned tapered tail; body dark greybrown (holotype) to off-white (smaller types), hard, calcareous, covered with low rounded calcareous papillae each with apical terminal tube foot (most evident in larger holotype), tube feet more numerous ventrally than dorsally. Smallest specimens with poorly defined, narrow, ventral, mid-body inter-radii lacking papillae. Lacking anal papillae or scales. Tentacles dendritic, 8 large, 2 ventral small. Calcareous ring cucumariid-like, plates with high anterior radial and inter-radial prolongations, lacking posterior prolongations. Single polian vesicle. Two tufts of un-branched gonad tubules.
Ossicles of body wall and bases of papillae thick rodplates, fewer narrow, elongate plates, irregular, perforated (frequently with two large parallel and two smaller distal perforations in cross formation centrally), elongate, singlelayered, variably with surface and marginal knobs, never marginal spines, rod-plates and plates up to about 350 µm long. Tube feet with endplates and support rod-plates; endplate diameters variable, up to about 240 µm; tube foot wall supported by rod-plates, elongate, curved, variable form but typically with two large transverse central perforations and few distal small perforations, plate margin projecting from body wall sometimes with blunt denticulations, rod-plates up to about 220 µm long.
Distribution. Southern Ocean, S Kerguelen Plateau, Aurora and Shell Banks, North-east Plateau, Western Plateau, Heard I., 60-528 m.
Etymology. Named for Kirrily Moore, Collection Manager for Invertebrate Zoology in TMAG, with recognition of her initial sorting and curation and establishment of a voucher reference collection for the HIMI holothuroids, and with our appreciation of her generous collaboration with loan material and data relevant to our work. nov. And we judge that the photo of Cucumaria kerguelensis (HOL 19) on the same page is also a photo of C. moorea. TMAG types have been confirmed by direct observation of TMAG loan material. All were taken by Southern Champion cruise 26 and are registered in TMAG. There are probably more specimens of this new species held but not registered and not accessible in the AAD in Kingston.
As noted above for Calcamaria hibberdi O'Loughlin & Skarbnik-López sp. nov. the superficially similar species Neopsolidium kerguelensis (Théel, 1886) that also occurs on the Kerguelen Plateau is distinguished from the Calcamariina species by the former having narrow bare ventral inter-radii, and cups and multi-layered ossicles in the body wall (illustrated here in Figure 6 ).
Echinocucumis Sars, 1859
Type species (type locality; diagnostic characters). Echinocucumis hispida (Barrett, 1857 ) (Norway; sub-spherical body with vertically up-turned oral and anal ends, body 10 mm wide (width of U-shape), ventral tube feet prominent, dorsal tube feet inconspicuous, plates with single composite marginal spine).
Other assigned species (type localities; diagnostic characters). Echinocucumis globosa (Ohshima, 1915 ) (Kyushu; body spherical, 9.5 mm long, dorsal and ventral tube feet, ossicle spines reduced or absent); E. hispida var. atypica Deichmann, 1930 (Havana;  spines sometimes central on plates, spines more slender and tall than E. hispida); E. kirrilyae O'Loughlin, 2009 (E Antarctica, Enderby Land; body fusiform, 6 mm long, tube feet ventral only, composite spines dendritic); E. multipodia Cherbonnier, 1965 (Cameroon; spherical body, 7 mm long, tube feet around body, scales lack spines); E. paratypica Ludwig & Heding, 1935 (Somalia; U-shaped body, 8.5 mm long, long tapered upturned oral and anal ends); E. sphaericum (Sluiter, 1901 ) (E Indonesia; U-shaped body, 18 mm long, abundant ventral tube feet, numbers of composite spines per scale); E. tenera Cherbonnier, 1958 (Sierra Leone; U-shaped body, 25 mm long, dorsal and ventral tube feet).
Diagnosis. Mid-body sub-spherical, tapered non-retractile oral and anal ends, usually upturned; calcareous ring cucumariidlike, lacking posterior prolongations; tentacles 10, digitiform, unequal in size; tube feet sparse or absent, slender, restricted to ambulacra; body invested with large imbricating scales that are single-layered perforated plates, each scale with predominantly one tall spine arising near plate margin. Sars, 1859 has been assigned to the Ypsilothuriidae Heding, 1942 in the order Dactylochirotida Pawson & Fell, 1965 . Smirnov (2012 abolished the Dactylochirotida and referred all the included taxa to the Dendrochirotida. Smirnov (2012) assigned the ypsilothuriid genus Echinocucumis to the subfamily Cucumariinae Ludwig, 1894 (sensu Panning 1949 within the family Cucumariidae Ludwig, 1894. He based his decision on the work of Hansen (1988) who judged that Echinocucumis is similar to Staurocucumis Ekman, 1927 and Psolicucumis Heding, 1934 . These two latter genera are assigned to the Cucumariinae. We accept the judgment of Smirnov (2012) based on morphology but anticipate that molecular phylogenetic evidence will challenge many such current assignments. Description. Preserved body up to about 65 mm long lateral width (tentacles withdrawn), up to 30 mm high mid-body, tapered anteriorly to partly up-turned rounded oral end, prominent belly mid-body, tapered posteriorly into long upturned tail; body wall off-white to pale brown, thin, brittle, parchment-like, completely covered with a test of imbricating spined scales, spines more dense ventrally than dorsally. Five inconspicuous anal scales, thick columnar, comprising thick mesh of branched rods, anal scales about 700 µm long. Five elongate, thin anal papillae, walls supported by rod ossicles, papillae up to about 600 µm long. Calcareous ring cucumariidlike, ring narrow, prominent anterior mid-plate radial and interradial prolongations, lacking posterior prolongations. Tentacles 10, digitiform, flexible, irregularly long and short. Tube feet absent from the body. Longitudinal muscles cylindrical, thin. Multiple-branching thin gonad tubules.
Remarks. Echinocucumis
Echinocucumis ampla O'Loughlin
Body wall ossicles imbricating spined plates; plates irregularly oval in form, single-layered, thick, perforated, perforations predominantly relatively small and spaced, up to about 16 perforations across the diameter, plates up to 1.2 mm long ventrally, slightly smaller dorsally; spines variably near margin of plate to near center, long to short, thick to thin, pillars comprising dendritic branching rods, predominantly one spine per scale, rarely a cluster of up to three, spines rounded and rugose distally with short blunt spinelets; spines dorsally up to 720 µm high (fine spinous distal point frequently lost), up to 200 µm diameter mid-height; spines ventrally more coarse, more than 680 µm high (with fine spinous distal point lost), up to 280 µm diameter mid-height. Distal tail with large thick plates, not multilayered, not closely perforated, small spaced perforations variably present around margin, large central perforation, plates up to 600 µm diameter. Tentacles supported by close, transversely aligned, curved rods; rods irregular in form, variably perforated distally, variably bluntly spinous to short digiform projections laterally, rods up to 300 µm long. Etymology. Named from the Latin ampla (feminine), meaning large, to indicate the relatively large size of this species.
Remarks. Type specimens were donated to NMV by the AAD. Initial preservation was by freezing, with subsequent transfer to 70% ethanol. In spite of a close examination no tube feet were detected. But in a body wall ossicle sample some small curved thin rods (up to 80 µm across) were found that were probably residual tube foot support rods. And we note the perforation in the upper left scale in Figure 8b that might be a perforation for a tube foot. Echinocucumis ampla O'Loughlin & Skarbnik-López sp. nov. is distinguished from all other species of Echinocucumis by the combination of: large size; absence of a distinctly tapered up-turned oral end; tube feet not detected; spines variably marginal to central on plates; spines comprising composite, columnar, branched rods. Pawson (1964) referred two specimens from New Zealand to Echinocucumis hispida (Barrett, 1857) , with some reservations. The larger has a greater curvature length of only 50 mm, distinctly upturned oral and anal ends, single spines arising from the margin only of the scales, and tube feet present. Based on some differences in morphology, and the fact that very few HIMI species have been found north of the Antarctic Convergence, we judge that the New Zealand species is not E. ampla. The TMAG paratype has been confirmed by direct observation of TMAG loan material. "Other material" refers to lots that were identified in the AAD by comparison with voucher specimens that were identified by Mark O'Loughlin. These lots are held (unregistered) in the AAD and the determinations not confirmed by Mark O'Loughlin.
Pentactella Verrill, 1876
Pentactella Verrill, 1876a : 68, 69. Laevocnus O'Loughlin (in O'Loughlin et al., 2014 : 46. Type species. Pentactella laevigata Verrill, 1876a, b (type locality Kerguelen Islands; initially monotypic).
Assigned species and occurrences. Pentactella cornuta (Cherbonnier, 1941 ) (Patagonia); P. intermedia (Théel, 1886) (Verrill, 1876a, b) (HIMI, Kerguelen Is, Macquarie I.)); P. leachmani (Davey & O'Loughlin in O'Loughlin et al., 2014 ) (Ross Sea); P. leoninoides (Mortensen, 1925 ) (New Zealand sub-antarctic islands); P. leonina (Semper, 1867 ) (Falkland Is); L. marionensis (Théel, 1886 ) (Marion I.); P. perrieri (Ekman, 1927 ) (Falkland Is, South Georgia); P. serrata (Théel, 1886) 
(HIMI).
Diagnosis (sensu stricto; based on 14 specimens in HIMI lot NMV F85005). Cucumariinid species; body wall thin, firm, not calcareous; body fusiform with posterior rounded taper but not tail; preserved, relaxed body up to 43 mm long (excluding tentacles); 10 equal dendritic tentacles; tube feet on radii only, radial series cross introvert, radial series on relaxed specimens single, slightly zig-zag, spaced, slightly more numerous on three ventral radii; lacking external or internal anal scales; lacking calcareous ring in all specimen sizes; three long, thin polian vesicles; lacking genital papilla, gonad tubules not branched; two, laterally paired, mid-body, mid-ventral, coelomic brood sacs, with external transverse slit openings, sacs and opening sometimes present; brood juveniles with distinct tentacle crowns may be present in brood sacs, brood juveniles up to 3 mm long. Preserved colour off-white to pale fawn.
Body wall ossicles abundant, oval to elongate, single-layered, perforated plates, typically two large lateral central perforations, typically knobbed centrally, one end of plate tapered and distally spinous, opposite end not tapered, not spinous, plates up to typically 130 µm long; lacking knobbed buttons that do not have any spinous margin. Tube feet with endplates, diameters up to 320 µm, tube foot support ossicles curved perfortated plates with outer edge spinous, plate lengths up to 140 µm. Tentacle ossicles thick, perforated plates, irregularly oval to elongate, plates up to 260 µm long; thin, irregular, convex, perforated plates, up to 100 µm across; distally perforate, bent rods, up to 120 µm long; lacking rosettes.
Remarks. Panning (1949) considered Pentactella Verrill, 1876 to be a junior synonym of Stereoderma Ayres, 1851 . Pawson (1964 followed Panning (1949) , reporting Stereoderma laevigata (Verrill, 1876) . Subsequently Panning (1962) referred this species to Pseudocnus Panning, 1949 . Pawson (1968 followed Panning (1962) , reporting Pseudocnus laevigatus (Verrill, 1867 We recognize variations in morphological form amongst the species assigned to Pentactella. These variations have been included in the diagnosis for Laevocnus (= Pentactella) in O' Loughlin et al. 2014 . The problem of a diagnosis for Pentactella is compounded by our recognition of the consistent presence of some knobbed buttons that lack a spinous end in specimens of Pentactella intermedia (Théel, 1886 Verrill. Pawson (1968) noted "this may be the only extant specimen of the original type series". Verrill provided measurements for only one specimen, and did not indicate more than one type specimen. Pawson (1968) reported on the USNM specimen as a "Co-Type" (USNM Cat. No. 3148). He judged that this specimen generally matched the description by Verrill (1876) . But Pawson noted two anomalies: the presence of a calcareous ring, while Verrill explicitly stated that such plates were absent; and the presence of ventral brood pouches that Verrill did not describe. Our sensu stricto diagnosis above matches the descriptions by Verrill (1876) and Pawson (1968) , except that we have never observed calcareous ring plates for this species. The presence of ventral brood pouches is rare. Only two specimens of the lot of 14 that we examined have brood pouches.
O'Loughlin (2009) discussed in detail Pseudocnus intermedia (Théel, 1886) , Pseudocnus laevigatus (Verrill, 1876) and Pseudocnus marionensis (Théel, 1886) , the three species subsequently referred to Laevocnus O'Loughlin (in O'Loughlin et al. 2014) (= Pentactella Verrill, 1876) .
O'Loughlin (2009) noted some misleading captions in Théel (1886) , that referred to figures of Cladodactyla crocea (Lesson, 1830) and Cucumaria laevigata (Verrill, 1876) . This error misled Massin (1992) who reported Cladodactyla crocea croceoides (Vaney, 1908) from Marion Island, with Cucumaria laevigata as a junior synonym. This variety was referred to the synonymy of Cladodactyla crocea in O' Loughlin et al. 2014 . Amongst the many holothuroid specimens collected from the Kerguelen Plateau no specimen of Cladodactyla crocea has been found.
Family Psolidae Burmeister, 1837
Diagnosis. Dendrochirotid species with dorsal and lateral surfaces covered by imbricating scales; ventral sole thin-walled and soft with peripheral tube feet, sometimes also in midventral radial series.
Psolus Oken, 1815
Diagnosis (from Mackenzie & Whitfield 2011) . Psolidae with large imbricating or contiguous dorsal and lateral scales; ventrolateral scales at margin clearly demarcated from thin sole that lacks conspicuous scales. Tube feet absent dorsally and laterally, sometimes present orally and anally. Ten dendritic tentacles, eight large and two small ventrally.
Remarks. We note again, for reasons stated in the Introduction, that Psolus Oken, 1815 is used provisionally. Description. Preserved body up to 12 mm long (excluding tentacles), body up to 5 mm high, body flat ventrally, domed dorsally, lacking oral and anal cones, mouth with anterior orientation, dorsal and lateral body with conspicuous imbricating scales, lacking tube feet, ventro-lateral scales projecting slightly over a soft sole. Discrete sole, lacking scales, peripheral series of large tube feet, series not continuous anteriorly, rare mid-ventral tube feet. Tentacles dendritic, 10, ventral pair small. Calcareous ring solid, cucumariid-like, digitiform anterior projection and deep posterior notch on both radial and inter-radial plates, lacking posterior prolongations. Longitudinal muscles narrow, flat. Gonad comprises 2 tufts of sac-like tubules, one on each side of the dorsal mesentery, hermaphrodite, coelomic bood-protecting.
Psolus heardi
Dorsal and lateral ossicles imbricating scales and cups; scales irregularly oval, up to about 1 mm long, scales are perforated plates with mesh-like secondary layering, finely spinous dorsal surface layer; cups irregular, shallow to deep, predominantly four perforations in cross form, sometimes small corner perforations, cups variably knobbed or with short digitiform projections, some incipiently bridged, cups typically 140 µm long. Sole with irregular, marginally knobbed, perforated, shallow, concave plates, up to about 8 perforations, up to about 360 µm long; plates inter-grade with shallow cups, similar to dorsal cups, predominantly 4 large perforations, sometimes smaller corner ones, margin knobbed, some secondary knobs and developments, cups about 140 µm long. Tentacle ossicles thick, perforated rods and plates, irregular, curved, variably knobbed and digitate margins, some surface knobs, plates and rods up to 320 µm long; small thin curved plates, about 50 µm long; rare fine irregular crosses, about 50 µm long; small rosette-like ossicles, about 100 µm long.
Distribution. Southern Ocean, Kerguelen Plateau, NE Heard Island, Shell Bank, 247-557 m, Etymology. Named heardi with reference to Heard Island.
Remarks. We provisionally assign this new species to the currently suppressed Psolus Oken, 1815, pending an appeal to the ICZN (see Introduction). While Psolus heardi O'Loughlin & Skarbnik-López sp. nov. satisfies the general diagnostic criteria for referral to Psolus, we are aware that emerging phylogenetic data do not support the family Psolidae and provide evidence that the genera Psolus Oken and Psolidium Ludwig, 1887 are polyphyletic (Gustav Paulay pers. comm.). Psolus heardi O'Loughlin & Skarbnik-López sp. nov. differs from all other Psolus species by having a combination of: coelomic brood-protecting habit; poorly defined ventrolateral margin overlapping the sole; dorsal scales that are single-layered with mesh-like secondary layering that has fine dorsal surface spines; shallow, irregular, marginally knobbed cups that are similar dorsally and in sole. "Other material" refers to lots that were identified in the AAD by comparison with voucher specimens that were identified by Mark O'Loughlin. These lots are held (unregistered) in the AAD and the determinations not confirmed by Mark O'Loughlin. Order Molpadida Haeckel, 1896 Diagnosis (from O'Loughlin et al. 2011 . Tentacles 15, digitate; body stout, lacking tube feet, usually with an evident tail; anal papillae, tentacle ampullae and respiratory trees present; ossicles may include tables, cups, rods, perforated plates and modified anchors; phosphatic bodies often present.
Family Caudinidae Heding, 1931 Diagnosis (from O'Loughlin et al. 2011 . Tentacles without a terminal digit, and with one or two pairs of lateral digits; tail sometimes inconspicuous; ossicles may include large tables, crossed cups, perforated plates and irregular rods; phosphatic bodies usually absent.
Paracaudina Heding, 1932 Remarks. O'Loughlin et al. (2011) provided a comprehensive diagnosis of Paracaudina Heding, 1932 , listed all assigned species, and included a key to the Australian and New Zealand species. In a subsequent paper Davey & O'Loughlin (2013) discussed the caudinid species of New Zealand, described two additional species of Paracaudina, and provided a key to the New Zealand caudinid species. Description. Preserved body up to 115 mm long (strongly contracted), tapering posterior body and tail 40 mm long, midbody up to 30 mm diameter; body wall thick, leathery, wrinkled with transverse creases, pale brown to off-white to pale grey in colour; body form cylindrical, slight taper to blunt oral end, about one third of the body tapered to thin posterior tail (end of tail missing in holotype), tail not discretely delineated. Lacking anal scales or papillae. Tentacles 15, digitiform, lacking terminal digit or digits. Calcareous ring solid, plates fused; radial plates with two anterior projections, one with longitudinal muscle attachment and small anterior notch, separated by a bigger notch from the second lateral anterior projection, plates with tapered posterior projection with small bifid notch posteriorly; inter-radial plates with tapered anterior projection, wide rounded posterior indentation. Tentacle ampullae variable in length, up to twice the height of the ring in length. Single polian vesicle, tubular, long. Longitudinal muscles broad, flat, each divided along mid-line by narrow gap. Long, thin, unbranched gonad tubules.
Paracaudina championi
Mid-body and caudal, but not peri-anal, ossicles are similar; some but not most are fairly regular, thick, knobbed cups with a basal distally-knobbed cross; most have no regular form and are thick, knobbed, often three-dimensional, and very irregular; ossicles predominantly up to 40 µm long. Perianal body wall with irregular knobbed cups and irregular thick tables; knobbed cups as in mid-body wall; tables in smaller specimens with predominantly 3-pillar spires, one cross-bridge, few lateral blunt spines, 3 paired blunt spines apically, spires on tables in larger specimens complex with numerous distal blunt spines, spires up to about 170 µm high; table discs indented centrally, raised marginally, irregular angular margins, predominantly 6 central perforations, 2 outer circles of irregular perforations, discs up to about 180 µm across in small specimens, up to about 250 µm across in large specimens. Etymology. Named championi for the fishing trawler Southern Champion that was commissioned by the AAD to serve this research expedition.
Remarks. The holotype was donated to NMV by the AAD. Initial preservation was by freezing, with subsequent transfer to 70% ethanol. The presence of peri-anal 3-pillared, large, thick tables is a significant morphological addition to the diagnostic characters of Paracaudina Heding, 1932 that was provided by O'Loughlin et. al. (2011 . Caudal ossicles in Paracaudina specimens have been discussed and illustrated by O'Loughlin et al. (2011) . No tables were observed in the midbody wall or caudal region. In reporting on the New Zealand Caudinidae species, Davey & O'Loughlin (2013) discussed Hedingia Deichmann, 1938 , and the New Zealand occurrence of Hedingia albicans (Théel, 1886) . In H. albicans there are abundant three-pillared tables with irregular discs in the caudal region, and rarely in the mid-body wall. Hedingia species lack thick, knobbed cup ossicles. The new caudinid species described here has the characteristic paracaudinid thick, knobbed cup ossicles throughout the body wall, but also has the characteristic tables of Hedingia in the posterior caudal region. We have provisionally assigned our new species to Paracaudina and await the evidence of molecular phylogenetic data for generic confirmation.
Apart from the significant diagnostic difference of presence or absence of caudal tables, Paracaudina championi O'Loughlin & Skarbnik-López sp. nov. is similar to Paracaudina alta Davey & O'Loughlin, 2013 with its very irregular ossicle forms. But the thick, knobbed cup ossicles are quite dissimilar to the more regular ossicles of all other species of Paracaudina. The illustration of P. alta body form (Fig. 1B in Davey & O'Loughlin (2013) indicates that most of the body is cylindrical with a relatively short discrete tail, whereas for Paracaudina championi about one third of the body exhibits a long caudal taper. Body wall ossicles for P. alta are illustrated by Davey & O'Loughlin (2013) and also by O'Loughlin et al. (2011) for the earlier conspecific Paracaudina species. We judge that amongst the very irregular ossicles of both species a basal distally-knobbed cross is sometimes evident amongst the ossicles of P. championi but not amongst those of P. alta. Their respective occurrences north and south of the Antarctic Convergence, and considerable geographical separation, also discourage us from thinking that they are conspecific. We await molecular phylogenetic data for insight into these relationships of current Paracaudina species. TMAG paratypes have been confirmed by direct observation of TMAG loan material. "Other material" refers to lots that were identified in the AAD by comparison with voucher specimens that were identified by Mark O'Loughlin. These lots are held (unregistered) in the AAD and the determinations not confirmed by Mark O'Loughlin.
Family Molpadiidae Müller, 1850 Diagnosis (Pawson 1977) . Tentacles claw shaped or with terminal digits and few small lateral digits. Tentacle ampullae long or reduced. Spicules derived from tri-radiate tables with three-pillared spire. Tail with tables with round to oblong disc or long fusiform rods. Phosphatic deposits often present.
Molpadia Cuvier, 1817
Diagnosis (Pawson 1977) . Calcareous deposits include tables, anchors, and rosettes of racquet-shaped plates and large fusiform rods in various combinations. Tail deposits tables or fusiform rods. Phosphatic deposits present or absent.
Type species. Molpadia musculus Risso, 1826 (type locality Mediterranean Sea).
Molpadia violacea Studer, 1876
Tables 1-6; figures 1, 14, 15 e, f.
Description. Body up to 145 mm long, up to 25 mm diameter (preserved, NMV F169293, South Shetland Is), body form cylindrical mid-body with short anterior taper to blunt rounded end, posterior taper to short discrete thin tail, about 10% of body length, body wall firm, leathery. Tentacles 15, digitiform, each with single terminal digit. Calcareous ring solid, plates fused, radials wider than inter-radials, radials with two anterior lateral rounded projections, one with longitudinal muscle attachment and anterior notch with anterior ends of notch incurved and almost closed, tapered posterior prolongation with small bifid posterior notch; inter-radials with pointed anterior projection, broad rounded posterior indentation. Length of tentacle ampullae more than twice the height of the ring. Single polian vesicle tubular, long. Long stone canal with spiral form; madreporite attached to body wall. Longitudinal muscles broad, flat, each divided along mid-line by wide gap. Gonad tubules branched.
Ossicles tables and fusiform rods, tables and rods in main body wall, rods only caudally, in larger specimens main body tables and fusiform rods variably to completely phosphatised; tri-radiate table discs with predominantly three perforations, often a few more than three, discs frequently irregular, disc margin smooth or frequently with short to long rod-like projections from margin distal to perforations, discs variable in size, up to 190 µm across (excluding rod-like extensions from margin), solid columnar spires with blunt distal spines, spires about 70 µm high, tables phosphatize into reddishorange bodies; long fusiform rods in mid-body and tail, rods widened centrally with elongate perforation with irregular thin bridging rods creating 2-6 irregular perforations, predominantly 3, rods variable in length, mid-body rods up to up to 1300 µm long, only rods in mid-body phosphatize, caudal fusiform rods smaller than in mid-body, up to 900 µm long, mid-body and caudal fusiform rods never with solid spire similar to tables. Inconspicuous anal scales in peri-anal body wall, irregular columnar form, comprise a dense rod network, scales up to about 360 µm long. Anchors or racquetshaped plates not observed. Ossicles phosphatising to red, orange and yellow irregularly oval bodies or clusters of granules, sizes vary. Colour of preserved body variable: oral end and discrete tail frequently off-white; body off-white to blue-grey to grey with fine black to red phosphatic spots or flecks; varying to coalescing spots creating a dark red to black colour with a red-brown hue. Live holotype violet (Studer, 1876 Remarks. Clark (1908) and Deichmann (1940) were of the opinion that Molpadia violacea Studer, 1876 is a junior synonym of Molpadia musculus Risso, 1826. This opinion was discussed and upheld emphatically by Pawson (1977) . After examining many specimens of Mopadia of different sizes, Pawson (1977) had observed the great variability of ossicle form within the same species. Pawson (1977) O 'Loughlin et al. (2010) also showed that recent molecular phylogenetic data are revealing many cryptic species and they provided a phylogenetic tree for CO1 sequence data from 19 specimens judged to be Molpadia musculus. The specimens were collected from the Amundsen Sea, Ross Sea and South Shetland Islands in Antarctica, from Heard Island, and from Western Australia. The tree indicates the probability of five cryptic species. One of the species is Antarctic, with specimens from the Ross Sea and the South Shetland Islands, and this clade includes the specimen from Heard Island. None of the five cryptic species includes a specimen from the Mediterranean Sea, the type locality for Molpadia musculus. We judge from these data, and the geographical separation, that none of these specimens represents Molpadia musculus. We thus raise Molpadia violacea Studer, 1876 out of synonymy with Molpadia musculus Risso, 1826, and note that Antarctic Molpadia specimens previously referred to M. musculus should in some cases now be referred to Molpadia violacea.
We have examined specimens of Molpadia from Western Antarctica that were previously thought to be Molpadia musculus and based on colour, ossicle form and occurrence, the phosphatising and disappearance of calcareous ossicles, the absence of spires on caudal fusiform rods, and in two cases with the support of the genetic data in O' Loughlin et al. (2010) , we refer them to Molpadia violacea. These are listed above. We found only one specimen (NMV F71992) that was collected from Prydz Bay that appears to be Molpadia violacea. It exhibits appropriate colouration, no spires on caudal fusiform rods, and abundant phosphatic bodies in the body wall.
We have identified a number of specimens that were previously thought to be Molpadia musculus, from Prydz Bay in Eastern Antarctica and the Amundsen Sea in Western Antarctica, as Molpadia magdae O'Loughlin (in O'Loughlin et al. 2013) : from Prydz Bay lots NMV F68058 (1), NMV F197215 (2), NMV F68677 (1), NMV F71993; and from the Amundsen Sea lot NMV F168645 (1). These specimens are characterized by: lack of colour and minimal phosphatizing; a body cover of table spires; irregular triradiate table discs that frequently have long rod-like marginal elongations; and asymmetrical fusiform rods caudally, some of which have spires and inter-grade with tables (see Figure 15 a-d). Molpadia magdae was described from the South Shetland Islands and this work extends its distribution to Prydz Bay in Eastern Antarctica. We have never detected spires on caudal fusiform rods in specimens of Molpadia violacea.
Some distributions of HIMI and Kerguelen Islands holothuroid species beyond the Kerguelen Plateau.
In addition to the holothuroid species reported here for HIMI we add two more to complete a list for the Kerguelen Plateau. Clarkiella deichmannae O'Loughlin, 2009 was described for BANZARE specimens taken in the Kerguelen Islands. Pseudopsolus macquariensis forma gruai Cherbonnier & Guille, 1975 was described for littoral specimens from the Kerguelen Islands. A thorough description was provided and this variety was distinguished from the Macquarie Island species Pseudopsolus macquariensis (Dendy, 1897) by the presence of ossicles in body parts where they were consistently reported to be absent by numbers of workers. We raise this "forma" to species status as Pseudopsolus gruai Cherbonnier & Guille, 1975 provide a comprehensive list of Antarctic holothuroids. O'Hara (1998) reported on nine holothuroid species from Macquarie Island. Subsequently Davey & Whitfield (2013) reported Psolidium marriotti Davey & Whitfield, 2013 , Psolus antarticus (Philippi, 1857 , Psolus macquariensis Davey & Whitfield, 2013 , Psolus parantarcticus Mackenzie & Whitfield, 2011 and Psolus salottii Mackenzie & Whitfield, 2011 from the Macquarie Ridge. Pawson (1969) reported Heterocucumis godeffroyi (Semper, 1868 ) from southern Chile.
The type localities for Psolus antarcticus (Philippi, 1857) and Trachythyone lechleri (Lampert, 1885) (Théel 1886) ; Protelpidia murrayi (Théel 1879) ; Cucamba psolidiformis (Vaney, 1908) ; Heterocucumis steineni (Ludwig, 1898) ; Psolidiella mollis (Ludwig & Heding, 1935) ; Psolicrux coatsi (Vaney, 1908) ; Psolidium whittakeri O'Loughlin & Ahearn, 2008; Psolus antarcticus (Philippi, 1857) ; Psolus charcoti Vaney, 1906 ; Psolus dubiosus Ludwig & Heding, 1935; Psolus murrayi Théel, 1886 ; Staurocucumis liouvillei (Vaney, 1914) ; Trachythyone bouvetensis (Ludwig & Heding, 1935) ; Sigmodota contorta (Ludwig, 1875) . We note that Carriol & Féral (1985) considered a paratype of Psolus dubiosus Ludwig & Heding, 1935 to be their Psolus paradubiosus. In the absence of supportive material we distrust this judgment, and think that the specimen may be the similar Psolus antarcticus that we have found in Bouvetoya waters.
The above reports indicate that the holothuroid fauna of the Kerguelen Plateau has eight species with distributions that are continuous with the relatively shallow fauna of the Antarctic coast, and five species that occur in the Magellanic region of South America. Two of these latter five species have not been found on the coast of Antarctica (Heterocucumis godeffroyi and Trachythyone lechleri).
Of the 15 species reported for Bouvetoya Island, 13 occur on the coast of Antarctica (no reports of Psolus paradubiosus or Psolus murrayi on the Antarctic coast). Only three are reported for the Kerguelen Plateau (Psolus antarcticus, Staurocucumis liouvillei, Sigmodota contorta).
Two species (Pentactella laevigata and Psolus antarcticus) reported for Macquarie Island (north of the Antarctic Convergence) occur on the Kerguelen Plateau, the northern part of which has proximity with the Antarctic Convergence. A CO1 sequence from an HIMI specimen of Pentactella laevigata clades with one from the Macquarie Ridge (Gustav Paulay pers. comm.) .
